Involvement of PI3 kinase and MAP kinase in IGF-I- and insulin-induced oocyte maturation in Cyprinus carpio.
Previously, we observed that in vitro germinal vesicle breakdown (GVBD) in Cyprinus carpio oocytes was induced by recombinant human insulin-like growth factor-I (IGF-I) and bovine insulin (b-insulin) and this induction was steroid-independent. To investigate further the early signal transduction components involved in this process, the possible role of phosphatidylinositol 3-kinase (PI3 kinase) during oocyte maturation was examined. IGF-I- and b-insulin-induced oocyte maturation was significantly inhibited by Wortmannin and LY294002, two mechanistically different specific inhibitors of PI3 kinase. IGF-I and b-insulin were shown to activate PI3 kinase after 90 min of their treatment. Both IGF-I and b-insulin were found to activate cdc2 kinase at 21h of treatment. We examined the relative involvement of PI3 kinase, MAP kinase and cdc2 kinase in IGF-I- and b-insulin-induced oocyte maturation in C. carpio. MAP kinase was rapidly phosphorylated and activated (30-150 min) in response to exposure of the oocytes with IGF-I and b-insulin. This response preceded the phosphorylation and activation of cdc2 by several hours (almost 19h). A potent and selective inhibitor of MEK, PD98059, the protein kinase that phosphorylates and activate MAP kinase, blocked the phosphorylation and activation of MAP kinase and cdc2 kinase and GVBD induction. Likewise, PI3 kinase inhibitors strongly inhibited phosphorylation and activation of MAP kinase, which was increased during oocyte maturation. Taken together, these results suggest that PI3 kinase is an initial component of the signal transduction pathway which precedes MAP kinase, and MPF activation during IGF-I- and b-insulin-induced oocyte maturation in C. carpio.